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FE GBI B LI BTSSR PR AR Ll R 3 0 L R 431t

[MEL/RILRIZE, 2016, 18 (12) : 1242-1246]

(R8I ] BRI ; SUIR; JERZAE; kL

Maple syrup urine disease and gene mutations in twin neonates
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Abstract: Objective
disease (MSUD) in the Chinese Han population and pathogenic mutations in related genes, and to provide guidance
for the early diagnosis and treatment of MSUD. Methods
collected. The peripheral blood samples were collected from the twin neonates and their parents to detect the genes
related to MSUD (BCKDHA, BCKDHB, DBT, and DLD). The loci with gene mutations were identified, and a
bioinformatic analysis was performed. Results Two mutations were detected in the BCKDHB gene, missense mutation
¢.304G>A (p.Gly102Arg) and nonsense mutation ¢.331C>T (p.Argl11%*), and both of them were heterozygotes. The
mutation ¢.304G>A (p.Gly102Arg) had not been reported in the world. Their father carried the missense mutation
¢.304G>A (p.Gly102Arg), and their mother carried the nonsense mutation ¢.331C>T (p.Argl11*). Conclusions The
¢.331C>T (p.Argl11%*) heterozygous mutation in BCKDHB gene is the pathogenic mutation in these twin neonates and

To investigate the clinical features of one pair of twin neonates with maple syrup urine

The clinical and imaging data of the twin neonates were

provides a genetic and molecular basis for the clinical features of children with MSUD.
[Chin J Contemp Pediatr, 2016, 18(12): 1242-1246]
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WU R K (maple syrup urine disease, MSUD )
Ry LR AR 1Y — i, SOFR SCHE R R PR AE
Je W T E R 5 R RN A= R 1Y Z
B o- [ R Bt & B ( branched chain alpha-ketoacid
dehydrogenase, BCKDH ) & &K REHLFG, 15
Y45 R AL (branched chain amino acids, BCAA )
% Y 8B AR L 3 8% a- B B2 (branched chain
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R ) 2 U (7] Pk 25 9 5 AR DL ARG o AT 58 X AU
R R A2 LA Il PR BB BEAT 20 AT, IR X UL
LA BEAT AR OGS RN PP 20, 3 4R A 1)
T

1 ARSI

1.1 HRIFH

Wl 1. BIL, &, Wk, 8d, MIFZ K,
PRI . FEFL 1 d ABE. BILNER 3% 27, A
W& 37, FlE e, AR E 2800 g, HiAd:
TEEL, B, FK. RELs®. A5 2hJF
HECTT WIS

ACTESEY 24 % RIS, AR RIS EC , BHAAERE

AABHGAY . T365°C, P128 YK /min, R38 YK /min,
TR 2740 g0 2 HBAE LS, RN 25 o BT |
ART-5B R BRI Y, 1T X4 (O IRITIZ o3
HEREZRE, PR 2.0 em, ST 2.0 em, JEEK,
NS 49K /min, PURCAILEK T8, WA S 5 B 5
P S S

IR A I WBC 24.5 x 10°/L ( IFH {1

10~15x 107/L) | WRELAIAE R 35.5% P ikidn
Jil % 58.9% , HGB 180 o/L( IEH{H: 145~220 g/L.) .
PLT 326 x 10°/L( 1EH#{H: 125~350 x 10°/L ). bR Fi:
{4 2+, pH 6.0 ZEHHIER o FFETIRE . L ALEE
AR e N o | R W T K 7Y AW =2 G X AW 1
PERR TP EE o B VRS IR o MLARAA 5.20 mg/dL ( 1E
W 0~3.12mg/dL) o X FERIR, MBS
Proko S MRL: XU/~ sk AR Bk T
LIRS DX B AUl 55 e 28 Bz ot X X B S 1 5+
PRI T REME R (B 1A~C) o ABESS 2 KR
AT AR IR BT AI , S/ sE 2R N 347 1umol/L ( 1E
WAH: <375 umol/L) | #HEFR 561 pmol/L ( 1EH{H:
<325 umol/L) o

RIT G ARG TRLTWMRSR | il sy,
92 R EMTE, WFIGRE, R K
SR, TR HZAERE, HEEERSE, fhs
W BRE IR A M AR YT s A I I BT T A U
i, ABESS 3 KIGKIZ W AR IR, T &bk
BCAA MYFRFERECy Wk M2 Mo A 2 B, TR, 9
T AR 5 REBILRKERBGHRIT,
HBESEAET .

B 1 WBEEILLE MRI

F1A~C: AURZ K 9 KK MRI. AU/ NxEER VIR (FI1A) | ZIRTTIX (A

1B) . XU A R R (B 1C) WFRMERIRSE T1, B T2 S (55 (Fik R ), UGB, 181 1D~F: XU Z /N
10 Rk MR, Y Fefili (I 1D) o BUNIGEER (B IE) | BURSE (B IF) SFRdE R TR RS . K T2 mifs s (8

kPR ) o

Sl 2. BIL, B, 8d, WHEFL. KM Sh A
Be. HBILRMEE 3 JG%E 2 77, R 377 B =
L BZRURZN, WAAE 2130 g, B LER T,

frr . K. RIS . BJLAEE 2 h FRIRES T
Wi SR, ABERT Sh B ELIERL . WEME . A, RS
Gigr: T 37.4°C, P 130 YK /min, R 42 K /min, £
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2300 go SEHBTAILSN, IR 2%, BRIATER
UK R IR O gy, JT X P-4 O il 2 T
o MEMSIEZRE, FPDF 1.5 em. 4K, NS 5K
fmine UIKITA], WRIRRCS . TRE R . SRS
VR o

DA A MCERLER . IR ERIR 3+,
pH 6.0, FEHHIEHR . HEIIGE. ONLEE. 1085
H R ST IR o IARER ZE(EE 10.5 mmol/L ( IEH{H
22~27 mmol/L ) , $E/nA SRR 8 . IER{AK 9.5 mg/
dL CIE#{E: 0~3.12mg/dL) ; Il 69 pmol/L ( 1E
HAE: 9~33 pmol/L) o k3 MRI: U >f B 5]
Oy B JEETT . Bl WG B RN Bk
XIRRMESHAES, FHEARHER (B 1D~F) .
ABESE 2 KR AT H B BT ik A I, R e A R
2971.6 pmol/L ( 1EH {H: <375 umol/L) . % & B2
500 pmol/L ( IEF{H <325 pmol/L) , ¥ RET 5.

RIS ABEIE TR WM R il ik |
AN EERTRE SCRFAEIRTT, O 2 RIKIRIE# IF &K
PR BABE I R 5 456 I £ 3 5 335 4G ) 45
T4 3 RIGIRIZW AR R %, 25 T KBk BCAA
FIRFER I T A R IR S A= R B, iR, s Jaek
= AR 5 REBILERKZKIGHRYT, hbia
BILIET S

BIES: RS LR, B, &5 7dFERL.
Xt | FEHE O TS R B AERE, ZAEJE 13 dAET
I R IR BTSN R . SR 3478 pmol/L ( 1EH
fl: <375 umol/L.) | HE R 600umol/L ( 1F 5 {H :
<325umol/L) , BB EFE, LHRPHIRE. %K
FE 2 MG TR R AT R0 ™
1.2 E[[F4H DNA 2B

B B LACEERE 5, SRAERUIG L ACH:
EESMER LA 2 mL, L WU Z 850 (EDTA) it
%t, % Genira Puregene Blood Kit ( Qiagen INFEE
77 PEHCEE 4] DNA, $2HUS {# H Nanodrop 2000
BB KRR I DNA e 5 Rz i, A {5 DNA
BMERT 2500 ng, A260/A280 7F 1.8~2.0 F-#A7/5
1.3 HFEEERN

AT BUOKE R B A ¢ % I (BCKDHA,
BCKDHB, DBT, DLD) B4+ 4 X B A
W, HS5SHFISTIT. 4 MRS Z RG]0
%1 =% BCKDHA: NM_000709.3 5 NC_000019.9;

BCKDHB: NM_000056.3 5 NC_000006.11;
DBT: NM_001918.2 5 NC_0000001.10; DLD:
NG_008045.1 5 NM_000108.4.

2 #R

B Ry 28 R R, XUKR L 7E BCKDHB
B B2 A AR B L% R e 304G>A
(p-Glyl102Arg ) F1JC X ZRAE ¢.331C>T (p.Argl11%) |
A2 E T, H e.304G>A (p.Glyl02Arg) [ pr
AR HRIE S B 5 AE, 7E ESP6500. dbSNP., T
N DR 2 B0 2 AT HGMID 2530 1268 FEL 2 oK LR34
Ifii /£ BCKDHA, DBT F1 DLD % [H B9 4 £ [X oK &
MIEAS o X B ILACBERIFE A 1T BCKDHB £ 1
¢.304G . c331C 7 sy, KIEILIFEHEW TH
X ZAF ¢.304G>A (p.Glyl02Arg ) , B JILEESE#EAF
T I XAE ¢331C>T (p.Argl 1% ), Y AREG578
DL 2,

210
T T G G T G G &4 G T C C

¢.304G > A (p.Gly102Arg) ¢.331C > T (p.Argl11%)

WGz K

210 230
T ¢ GC TTGEC

WEZA

¢ AN AN (“ /

304G > A (p.Gly102Arg) ¢331C > T (p.Argl 11%)

i”ﬁﬂ‘m

¢.331 PLRUAR LS

BILRER /\
|

¢.304G o A WL

B2 WRBILREXBEERNFER  WUhREJLE
BCKDHB H:[H & 4 X575 ¢.304G>A (p.Glyl02Arg ) FIJC L 57
¢.331C>T (p.Argl11*) 5 B ILACETE BCKDHB KB & Bl L5748
¢.304G>A (p.Glyl02Arg) , fEJLEEETE BCKDHB FE[R & B L 58
A5 ¢.331C>T (p.Argl11%) o ik /R AR 5 .
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3 it ACERAEAE B HE A B ) AL, AT BT oAy

MSUD J&— FlAH X 24> WL 2 3 R AR, &
By 5 AL 2ol (AR LA ) | el | [ApERTR
HerE B, WAL, —ENRE S EE = A B
JUW G & H e s L A i RS IR
A5 12~24 h IR BB R, 2~3 d i
PRER AT FIM LRI X, 4~5 d I IRMERE . £ Sk .
PR S ks R B, QNSRS B S BHARYE T T 7~10d
LR P MR s . BT, Hh R IR
TG 2 MR E RS, AT ATEHRTE L
T B RO S R AR ORE R, T DAl At g
Wi Ao [RERI R 7RIS B0 N A &, RAER
Il PRI S RIFHL . A B, R0 BUREIRER
B, XYEAE B IRITA RN . A NREE SR
ZREILH AR RBIE S, o5 A LR
B, WU ACTT . SEAT PRI S PR RN T A ph 28
ZWHERAMALE, 278 JLEWIFET-, MSUD &£ILIK
WY BCAA WIS AR . R d R, MaEfmE i,
XoF 1 2 207 A b BE P IS 3O 1 B AR,
fili MRI AR RN IR B AN R el
F XA RS SR, ERTE LR Sk
MRI £ SRR B R Y XFEEi2 e R AT
MRI #2A7 Bh T 5 B2 W .

JoT 3 43 T B AR IR 5 i A M A2 0 A AT
B, RN SUE R LA B 4 B T A RO
Rl F-B B, MSUD B35 1 BCAA 7KF-B B 3
7 2 R )i 28 R /K S W S 1 v 3 e e K
JOT 15 5 A I L 38 4R R 22 R K T T R A
MSUD'; 1if BCKA A M SR B ARy sp e, R 2-
PRI IR . 2- B SR . 2- TR -3- FOE R L 2-
Fif - SO M OB H AR W v, Tl S -
i AR (GCMS) Kol A MLER, i 25 T & B
A2 MSUDY, R R 1 EIS 7d HEEZL
WERE , PURR, ER I A I S s R S A A TR
WEF S, PR IRS . Z8UIG BOLIRTE A=
J& 7~8d HBAEFL . MRFRIRIME, O 2ZE, PRIBRPE
KA, RBERR g, IREFIARBHE, 5k MRI
FN I B AR L BRI, I AR I T A
M R SE R . M TR 02 s, SOl R 12 W
i MSUD.,,

MSUD J& —Fl i e R Bt i L, B

25% WY RE N N i # . BCKDH JB@ e bifk Koy 7£
M5, & 3 MEtksr (4 MEARST) -
A o- BRERMOREE (E1) . WA REEEL IR (E2) |
TANEmE AR (E3) , Hd E1 2R
A, 2 NN Elo A EIR WAL AL, 4,
BCKDH & & YW FRRERTE 1 i, R S M S R
SEVEBETR S, 81 o] P R L T BCKD A
Vg e, XFERDA 6 M istteh si i, AEfThL
F S BE AR AT e & AR 2 E 58 BCKD £ iR
A RTEPER, M58 MSUD i & A4 Y. MR
LR G ANGE MR PRI 43R . 1A AL (4 Ela 73
B BCKDHA K28 ) | 1B & ( 4mid E1B 3 Y
BCKDHB H:[HZe7% ) | 114 ( 4fid E2 WI:AY) DBT
FEF AR ) | LAY (4 E3 3L DLD & [F 28
A5 ), IV HLV DU £ B8 AR R R S P i e R 5 L il
FEN AR P Y24 B fE BCKDH EAELT 150 £
FhzeAz ' L BCKDHA . BCKDHB 3 [K 28 25 i i
W, HASFEFPEAEAEA R A HROT EA, Roh i
R T TR U A X 5 DL 28745 ) BCKDHA 3
B c.1312T>A (p.Y393N) , Z AT 5
K 10% ", E Nk #RAE P EE T 1 ) 28 g A
MUSD HJLH 2 458 BOCKDHB JE[H %875 ¢.580C>T
(p.Leul94Phe )  Fl ¢.597T>G (p.Serl99Arg)
AT WG B L AE BCKDHB 2 K [ 2 & 3 2 4
B B ¢304G>A (p.Glyl02Arg) Fll ¢.331C>T
(pArglll*) , HF ¢.304G>A (p.Glyl02Arg) Ky
B SCRAR, SR A TRILE, M= YEA RN
95102 S AR i T A R K AR, awd
WS B 275387 (LRT., PolyPhen-2) 7R Glyl02
S AE IR BARSE . ATREECH, HAWIE B %5
Mrah AL EE S 2 2 ¢ 3310>T (p.Argl11%) NG
MRAR, kA TFEILEEE, MR YR AR
111 2 SRR B S R A 2R B T, R
AT BT A 0 B PR AR, (BB
M3 R A S (A G A0 Ak . A T R R A8 Ak A i
Z oy, HEI S S RIS R, N EUR, A
SCHEkRIE A B2 A Y, ARBFRR A R o, BUR
LR 2 284776 T BDKDHB £ K |, iz N
MSUD I B %1,

A H AT JCR S A SR I, IRYT
H AAE T HE 1A P 1 S 2 R KA ™4
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X Ff1 25 28 0 2 0 AR P B IR S5 B st ),
22 LAY MSUD e EiR e AL A2 7d LAY, 3
BT 13 LR IPFor ATk B s, M4 14d
PUJG HFARIRTT & TG 22 ), W BB AT A 2 IE
J7 O, (AR 2R R S A R A, Bk
TSRS 1 A B L AL i 7 A T 2 I R
BT RFNBELER B, (FiEER) , REGEREHZ
2B BCAA FISFIRII MR AR 1, IR i
N i 2 L RR R B AR IR A L. B4 1E MSUD
Wi 3L Sl L 78 rb I i -4 I R A A iF5Y , MSUD
JHHER AR fa AN TR BRI, RS2 B AR IR | 95 .
TR RS R 5 2 i ) R, T 200 R AL ) 4 -
SER T LA B T ZOBU B LA A2 WS S B
BT ERRE Wk . RIR 4 TR B iRYT, (H
BILFKELRIGRIT, MEHEET .

MSUD JEBUst., 8ok s e YEsedi, 1677 I
M, BUGAR . 2ot L AR, WisaE,
WIS W, R R IETIRERARTT T G 26
L XA LR B R PR (M TR TR | B |
F2E . PR . B Sk LR B RIS,
RV AT U MR KGA,  BEAT 10 58 I 1% ) i A
A F T MSUD 1y F 2 Wr; X MSUD & % #E 17 5
P2 Wr, o] LTI g ) e AR B, A Bh T
WAL T AR,
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